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Description 

Field of the Invention 

[0001] The present invention pertains to organic de- 
vices and more specifically to the formation of passivat- 
ed organic devices on plastic substrates. 

Background of the Invention 

[0002] At the present time devices utilizing organic 
displays, such as polymer light emitting devices, are po- 
tential candidates for a great variety of virtual and direct 
view type displays, such as digital watches, telephones, 
lap-top computers, pagers, cellular telephones, calcula- 
tors and the like. Unlike inorganic semiconductor light 
emitting devices, organic light emitting device are gen- 
erally simple and relatively easy and inexpensive to fab- 
ricate. Also, a variety of colors and large-area devices 
are easily attained. 

[0003] Conventional organic LEDs are built on glass 
substrates because of the low permeability of glass to 
oxygen and water vapors, which lead to corrosion or oth- 
er forms of degradation, and are a detriment to the reli- 
ability of organic LEDs. It is proposed in the present in- 
vention to utilize plastic as a supporting substrate for the 
formation of organic LEDs. Traditionally plastic is sus- 
ceptible to the permeation of oxygen and moisture to 
some extent. In the instance where the organic LED is 
formed on a plastic substrate, there presents the need 
to reduce and eliminate the diffusion of oxygen and 
moisture through the plastic substrate which, as previ- 
ously stated, leads to degradation of the organic LED. 
Furthermore, additional organic components of the LED 
may also be subject to adverse reactions with oxygen 
or water. 

[0004] In general, a two-dimensional organic LED ar- 
ray for image manifestation apparatus applications as 
known in the art is composed of a plurality of organic 
LEDs (one or more of which form a pixel) arranged in 
rows and columns. Each individual organic LED in the 
array is generally constructed with a light transmissive 
first electrode, an organic electroluminescent medium 
deposited on the first electrode, and a metallic electrode 
on top of the organic electroluminescent medium. In 
forming an organic LED, generally a layer of reactive 
metal is utilized as a cathode to ensure efficient electron 
injecting electrodes and low operating voltages. How- 
ever, in the formation of organic LEDs on a plastic sub- 
strate, not only is the substrate susceptible to the per- 
meation of oxygen and moisture, but the reactive metals 
are also susceptible to oxygen and moisture, especially 
during operation, since oxidation of the metal limits the 
lifetime of the devices. A hermetic seal about the array 
itself is normally required to achieve long term stability 
and longevity. In hermetically sealing the array, several 
types of hermetic seals are utilized, the most common 
of which are inorganic materials, such as metals and the 



like. Accordingly, when forming the organic LED on a 
plastic substrate, the permeation of oxygen and water 
vapors to the organic LED must be stopped by hermet- 
ically sealing the plastic substrate from the organic LED 
5 and by hermetically sealing the array itself. 

[0005] A further problem that occurs in the fabrication 
and passivation of organic devices is a result of the fact 
that the organic layers of the organic devices can not 
withstand very high temperatures (i.e. generally greater 
io than approximately 100° C). In many instances, even 
approaching the critical temperatures of the organic lay- 
ers, especially if the elevated temperatures are main- 
tained for relatively long periods of time, can degrade 
the organic materials and reduce the reliability and/or 

15 the longevity. 

[0006] In the formation of organic LEDs, several types 
of hermetic seals for sealing the array itself are utilized 
to protect the organic device from oxygen and water va- 
pors. As previously stated, the most common of the her- 

20 metic seals utilized today are comprised of inorganic 
materials, such as metal cans or metallized plastic seal- 
ers. These types of seals are very expensive to fabricate 
and require extensive labor to assemble. In addition, 
metal cans are large and heavy so that they severely 

25 limit the applications of organic devices. 

[0007] A more recent means of hermetically sealing 
organic devices is to overcoat them with an inorganic 
material, such as a ceramic, dieletric or metal, to 
achieve a hermetic seal about the organic device. How- 

30 ever, the organic devices are very susceptible to the 
high temperatures normally required in the deposition 
of these materials. Thus, the ceramic, dielectric or metal 
material generally must be deposited by PECVD meth- 
ods in order to meet the low temperature criteria. The 

35 major problem with this method of sealing is that during 
the PECVD deposition there is a strong possibility of ra- 
diation damage to the organic device. 
[0008] Accordingly, it is highly desirable to devise a 
relatively inexpensive and convenient method of form- 

40 ing organic devices on a plastic substrate in which there 
exist a first hermetic seal between the plastic substrate 
and the ambient atmosphere to protect the plastic sub- 
strate from the permeation of oxygen, moisture and oth- 
er atmospheric elements, thereby damaging the organic 

45 LED, and a second hermetic seal about the array of or- 
ganic devices to protect it from damage by similar at- 
mospheric elements. 

[0009] It is a purpose of the present invention to pro- 
vide a new and improved method for overcoating plastic 
50 substrates to prevent the permeation therethrough of 
oxygen and moisture. 

[0010] It is another purpose of the present invention 
to provide a new and improved method of forming a pas- 
sivating organic device on a plastic substrate. 
55 [001 1 ] It is a still further purpose of the present inven- 
tion to provide a new and improved method of forming 
a passivating organic device on a plastic substrate 
which is relatively convenient and inexpensive to per- 



2 



# 



EP 0 777 280 B1 



form. 

Summary of the Invention 

[0012] The above problems and others are at least 
partially solved and the above purposes and others are 
realized in a method of forming organic devices posi- 
tioned on a supporting transparent plastic substrate in- 
cluding the step of depositing a multi-layer overcoating 
on at least the upper planar surface of the plastic sub- 
strate. The multi-layer overcoating is composed of thin 
alternating layers of a robust transparent polymer film 
and a transparent inorganic material such as silicon 
monoxide, silicon oxide, silicon dioxide or silicon nitride, 
which are deposited on at least the upper planar surface 
of the plastic substrate. The multilayer overcoating is de- 
posited on at least the upper planar surface of the plastic 
substrate and the organic LED is formed thereon. Alter- 
natively, the multi-layer overcoating is deposited on all 
planar surfaces of the plastic substrate thereby encap- 
sulating the plastic substrate in the alternating layers of 
the transparent inorganic material and the polymer film 
prior to forming the organic LED thereon. This multi-lay- 
er overcoating serves to reduce and eliminate the diffu- 
sion of oxygen and moisture through the plastic sub- 
strate, thereby preventing damage to the organic LED 
formed thereon. 

[0013] In a preferred embodiment the polymer film 
layer and the inorganic dielectric material layer each rely 
on a different mechanism for protection against perme- 
ation of oxygen and moisture through the plastic sub- 
strate. The polymer film layer is used as a means of im- 
proving the barrier properties of the multi-layer over- 
coating and aids in slowing the diffusion of moisture and 
oxygen through the plastic substrate. It is preferably 
formed from a transparent polymer chosen from a group 
of fluorinated polymers, parylenes, and cyclotenes. The 
transparent dielectric layer is used as a physical barrier 
to stop the diffusion of moisture and oxygen through the 
plastic substrate. It is preferably formed from a transpar- 
ent dielectric layer of silicon monoxide, silicon oxide, sil- 
icon dioxide or silicon nitride. In combination, the poly- 
mer film layer and the transparent dielectric layer serve 
to provide a barrier to oxygen and moisture, thereby pro- 
tecting against damage to the organic LEDs. The trans- 
parent polymer film layer and the transparent dielectric 
layer in combination form the multi-layer hermetic seal- 
ing layer for the plastic substrate of the present inven- 
tion. To protect the plastic substrate from the penetration 
of moisture and oxygen, the preferred embodiment is 
composed of at least two layers of the multi-layer over- 
coating, comprised of alternating layers of the polymer 
film layer and the transparent dielectric layer. It should 
be understood that it is disclosed to use fewer than two 
layers of the multi-layer overcoating, or any combination 
of the layers comprising the multi-layer overcoating but 
with less favorable results. 
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Brief Description of the Drawings 

[0014] Referring to the drawings: 

FIGS. 1 and 2 are simplified cross-sectional views 
of an organic LED array formed on an overcoated 
transparent plastic substrate in accordance with the 
present invention; 

FIG. 3 is a greatly enlarged and simplified cross- 
sectional view of an overcoated transparent plastic 
substrate, further illustrating the alternating multi- 
layer overcoating of the plastic substrate on an up- 
permost planar surface in accordance with the 
present invention; 

FIGS. 4 and 5 are simplified cross-sectional views 
of an organic LED array on an overcoated transpar- 
ent plastic substrate in accordance with the present 
invention, illustrating hermetic sealing of the organ- 
ic device with a plurality of layers deposited on the 
organic device; 

FIGS. 6 and 7 are simplified cross-sectional views 
of an organic LED array formed on an overcoated 
transparent plastic substrate in accordance with the 
present invention, further illustrating hermetic seal- 
ing of the organic device with a metal can; 

FIGS. 8 and 9 are simplified cross-sectional views 
of an organic LED array formed on an overcoated 
transparent plastic substrate in accordance with the 
present invention, illustrating hermetic sealing of 
the organic device with a glob top epoxy encapsu- 
lant; and 

FIGS. 10 and 11 are simplified cross-sectional 
views of an organic LED array formed on an over- 
coated transparent plastic substrate in accordance 
with the present invention, further illustrating her- 
metic sealing of the organic device with a polymer 
laminated metal foil layer. 

Description of the Preferred Embodiments 

[0015] It should be understood that the drawings are 
necessarily of a schematic nature, since the thicknesses 
of the individual layers are too thin to permit depiction 
to scale or to permit convenient proportionate scaling. 
Referring specifically to the drawings, wherein like char- 
acters indicate like parts throughout the figures, FIGS. 
1 and 2 are simplified cross-sectional views of an organ- 
ic LED array illustrating formation of an organic LED 10 
on an overcoated transparent plastic substrate in ac- 
cordance with the present invention. 
[001 6] Referring specifically to FIG. 1 , a substrate 1 1 
is illustrated which is, in this specific embodiment, 
formed from an optically clear plastic. An array 12 of pix- 
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els of organic light emitting devices (LEDs) is positioned 
on substrate 11, generally by fabricating array 12 on a 
multi-layer overcoating 1 6 (to be discussed presently) 
deposited on an upper planar surface of substrate 11, 
in any of the various methods of fabricating organic 
LEDs. As a specific example, array 12 includes a trans- 
parent layer 13 of conductive material, such as indium- 
tin-oxide (ITO) or the like, with an active organic layer 
14, such as an organic electroluminescent layer, posi- 
tioned thereon and a cathode 1 5 formed of a metal layer 
including a thin layer of a low work function metal. Or- 
ganic layer 14 is generally comprised of a hole transport 
layer, an emitting layer and an electron transport layer. 
Array 12 of organic LEDs, and especially the layer of 
reactive metal, is susceptible to oxygen and moisture in 
the surrounding atmosphere and must, therefore, be 
passivated to provide reliability and a reasonable lon- 
gevity. 

[0017] As previously stated, array 12 is formed on 
plastic substrate 11. In that the permeation of oxygen 
and water vapor is inherent to plastic, a hermetic multi- 
layer overcoating 1 6 must be deposited on substrate 1 1 
to protect array 12 formed thereon. To reduce and elim- 
inate the diffusion of oxygen and moisture through plas- 
tic substrate 1 1 , multi-layer overcoating 1 6 is comprised 
of at least two alternating layers of a polymer film 1 7 and 
a transparent dielectric material 1 8 (as illustrated in FIG. 
3), deposited on substrate 11. 

[0018] The deposition of the multi-layer overcoating 
16 must be in a positional manner so as to prevent the 
permeation of oxygen or moisture through the plastic 
substrate 11, thereby damaging the organic LED. Ac- 
cordingly, multi-layer overcoating 1 6 is deposited on the 
uppermost planar surface of substrate 1 1 . Alternatively, 
all planar surfaces of substrate 11 are coated, thereby 
encapsulating substrate 11 with multi-layer overcoating 
16. As illustrated in FIG. 1, multi-layer overcoating 16 is 
deposited on an uppermost planar surface of substrate 
11, positioned between substrate 11 and transparent 
layer 13 of conductive material of array 12. An alterna- 
tive embodiment illustrated in FIG. 2, shows a multi-lay- 
er overcoating 1 6, deposited on a plurality of planar sur- 
faces comprising substrate 11 so as to completely en- 
capsulate substrate 11 . The addition of multi-layer over- 
coating 16 to the formation of the array 12 of organic 
LED 10 allows for the formation of the organic LED 10 
on plastic substrate 11. 

[0019] As previously stated and as illustrated in FIG. 
3, multi-layer overcoating 1 6 is comprised of alternating 
layers of transparent polymer film 17 and transparent 
dielectric material layer 1 8. The preferred embodiment 
has included at least two layers of polymer film 17 and 
dielectric material layer 18 formed in combination. It is 
understood that alternating layers in reverse to those il- 
lustrated, are anticipated by this disclosure. In applica- 
tion, polymer film layer 1 7 is provided to improve the bar- 
rier properties of multi-layer overcoating 16, thereby 
slowing the diffusion of moisture and oxygen permea- 



tion through plastic substrate 11. The polymers which 
may be used in the formation of polymer film layer 17 
are chosen from a group of robust polymers, such as 
fluorinated polymers, parylenes and cyclotenes. Poly- 

5 mer film layer 17 may be applied through a process of 
dipping substrate 11, a spin-coating process, sputtering 
process or by evaporative coating of substrate 11. Die- 
lectric material layer 18 is used as a physical barrier to 
stop the diffusion of moisture vapor and oxygen through 

io substrate 1 1 , thereby damaging organic LED device 1 0. 
Dielectric material layer 1 8 is preferably formed from 
one of silicon monoxide (SiO), silicon oxide (SiOx), sili- 
con dioxide (Si0 2 ) or silicon nitride (Si 3 N 4 ) and is ap- 
plied to substrate 11 in alternating layers with the poly- 

15 mer film layer 17 by thermal evaporation, sputtering or 
PECVD methods. 

[0020] A first embodiment of an organic LED device 
20 in accordance with the present invention, having a 
hermetic seal comprised of a plurality of layers depos- 

20 ited on the organic LED and further formed on a multi- 
layer overcoated plastic substrate 11 are illustrated in 
FIGS. 4 and 5. Array 12 is formed on plastic substrate 
11 having deposited thereon, multi-layer overcoating 16 
comprised of alternating multiple layers of polymer film 

25 layer 17 and dielectric material layer 18, previously de- 
scribed. As illustrated in FIG. 4, multi-layer overcoating 
16 is deposited on the uppermost surface of substrate 
11. As illustrated in FIG. 5, an alternative embodiment 
has multi-layer overcoating 16 deposited on all planer 

30 surfaces of substrate 11, thereby encapsulating sub- 
strate 11 and providing greater protection of substrate 
11. 

[0021] In forming the hermetic seal of array 12 of de- 
vice 20, array 12 is overcoated with a hermetic sealing 

35 system 22, comprised of a buffer system designed to 
generally match at least some of the characteristics of 
array 12 to an encapsulating system. In this specific ex- 
ample hermetic sealing system 22, comprised of a plu- 
rality of layers, includes a first buffer layer 24 of organic 

40 material which generally serves to protect array 1 2. Buff- 
er layer 24 may be either an organic polymer or an or- 
ganometallic complex. Typical organic polymers which 
may be conveniently utilized are parylenes, and the like. 
[0022] These polymers (i.e. parylenes and the like) 

45 have low coefficients of thermal expansion (CTE), close 
to the CTE of array 12 so that there is little or no stress 
created during thermal cycling. Also, both of these pol- 
ymers have low dielectric constants and low permeabil- 
ity to oxygen and moisture. 

50 [0023] In an example incorporating organometallic 
complexes as buffer layer 24, rather than organic poly- 
mers, a layer of tris (8-quinolinolato) aluminum (Alq) or 
the like is deposited over array 1 2. Since many organic 
devices utilize Alq in the active layers (as an emitter and/ 

55 or electron transport material), this material may be 
uniquely matched to array 12 and it may be convenient 
to add buffer layer 24 to array 12 without requiring ad- 
ditional materials and equipment As will be understood 



4 



EP 0 777 280 B1 



8 



by those skilled in the art, other materials utilized in the 
active layers of specific arrays of organic devices may 
be utilized in buffer layer 24. 

[0024] Buffer layer 24 is covered or coated with a ther- 
mal coefficient matching layer 26, which is a second lay- 5 
er in the buffer system. Next, thermal coefficient match- 
ing layer 26 is overcoated by depositing a low permea- 
bility inorganic layer 28 over thermal coefficient match- 
ing layer 26. Some typical examples of thermal coeffi- 
cient matching layer 26 and inorganic layer 28 are listed 10 
below. Silicon dioxide (Si0 2 ) is utilized as thermal coef- 
ficient matching layer 26 and silicon nitride (Si 3 N 4 ) is uti- 
lized as inorganic layer 28. In a somewhat different em- 
bodiment, a low work function metal, such as lithium (Li) 
or magnesium (Mg), is utilized as thermal coefficient 15 
matching layer 26 and further acts as a gettering mate- 
rial to absorb some trapped gases and the like within 
the inorganic layer. In this example, a stable metal, such 
as aluminum (Al) or indium (In) is utilized as inorganic 
layer 28 in conjunction with a dielectric media (not 20 
shown) positioned so as to isolate inorganic layer 28, 
composed of stable metal, thereby preventing shorting 
of array 12. in this example, inorganic layer 28 has a low 
permeability so as to completely encapsulate, or her- 
metically seal, array 12. For additional information on 25 
hermetically sealing array 12 through the use of a plu- 
rality of layers, see copending U.S. patent application 
entitled "PASSIVATION OF ORGANIC DEVICES", Ser. 
No. 08/431,996, filed May 1, 1995 and assigned to the 
same assignee. 30 
[0025] A second embodiment of an organic LED de- 
vice 30 in accordance with the present invention, having 
a hermetic seal comprised of a metal can 32 encapsu- 
lating the organic LED, and further formed on multi-layer 
overcoated plastic substrate 11 is illustrated in FIGS. 6 35 
and 7. As illustrated, array 12 is formed on a plastic sub- 
strate 11 having deposited thereon, multi-layer over- 
coating 16 previously described. As illustrated in FIG. 6, 
multi-layer overcoating 16 is deposited on the upper- 
most surface of substrate 11 . As illustrated in FIG. 7, an 40 
alternative embodiment has multi-layer overcoating 16 
encapsulating substrate 1 1 . In forming the hermetic seal 
of array 12, array 12 is enclosed by metal can 32, as is 
well known in the art, thereby protecting organic LED 
device 30 from damaging atmospheric elements. 45 
[0026] Third and fourth embodiments of an organic 
LED device designated 40 and 50 respectively, in ac- 
cordance with the present invention, having a hermetic 
seal formed from a plurality of layers deposited on the 
organic LED, further formed on overcoated plastic sub- so 
strate 11 are illustrated in FIGS. 8-11. This alternative 
method for passivating organic LEDs is disclosed in a 
copending U.S. Patent application entitled "PASSIVA- 
TION OF ORGANIC DEVICES", filed on the same date 
as herewith and assigned to the same assignee. As il- 55 
lustrated in FIGS. 8-11, array 12 is formed on substrate 
1 1 having deposited thereon multi-layer overcoating 1 6. 
As illustrated in FIGS. 8 and 10, multi-layer overcoating 



16 is deposited on the uppermost surface of substrate 

11 (as previously described). As illustrated in FIGS. 9 
and 11 , alternative embodiments have multi-layer over- 
coating 16 encapsulating substrate 11 (as previously 
described). In forming the hermetic seal of array 12 of 
FIGS. 8-11, the individual pixels which make up array 

12 are first capped or overcoated with a layer of stable 
metal 54 such as indium (In) or the like. This capping or 
overcoating serves as the initial protective coating for 
the individual pixels which make up array 12. 

[0027] Next, array 1 2, capped with the layer of stable 
metal 54, is overcoated in generally the same layering 
technique as described for previous embodiments of the 
present invention, illustrated as FIGS. 4 and 5. A first 
buffering system 56 is deposited on array 12, followed 
by a thermal coefficient matching layer 58. Next, thermal 
coefficient matching layer 58 is overcoated by deposit- 
ing a low permeability inorganic layer 60 over thermal 
coefficient matching layer 58. 

[0028] Array 1 2 is finally sealed with a layer of epoxy 
encapsulant 42 or a layer of polymer laminated metal 
foil 52. Shown in FIGS. 8 and 9, is an embodiment of 
the preferred passivated organic device, wherein the or- 
ganic LED array 12 is sealed with a glob top epoxy en- 
capsulant 42. Organic LED array 12 in an alternative 
embodiment is sealed with a polymer laminated metal 
foil 52 as illustrated in FIGS. 10 and 11. 
[0029] While we have shown and described specific 
embodiments of the present invention, further modifica- 
tions and improvements will occur to those skilled in the 
art. 



Claims 

1. A method of passivating organic devices charac- 
terized by the steps of: 

overcoating at least the upper planar surface of 
a transparent plastic supporting substrate (11), 
comprised of a plurality of planar surfaces, with 
alternating layers of at least one transparent 
polymer film layer (17) and at least one trans- 
parent inorganic dielectric material layer (1 8); 
providing an organic device (12) on the upper 
overcoated planar surface of the transparent 
plastic supporting substrate (1 1 ), the device de- 
fining a plurality of pixels; and 
sealing the organic device (12) provided on the 
transparent plastic supporting substrate (11). 

2. A method of passivating organic devices as claimed 
in claim 1 wherein the at least one polymer film layer 
(17) is selected from at least one of fluorinated pol- 
ymers, parylenes or cyclotenes. 

3. A method of passivating organic devices as claimed 
in claim 1 wherein the at least one transparent die- 
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lectric material layer is selected from at least one of 
silicon monoxide, silicon oxide, silicon dioxide or sil- 
icon nitride. 

4. A method of passivating organic devices as claimed 5 
in claim 1 wherein the step of sealing the organic 
device (12) provided on the plastic substrate (11) is 
characterized by the steps of overcoating the or- 
ganic device (12) with a buffer system (22) including 

a buffer layer of organic material (24) positioned on io 
the organic device (12) and depositing a low per- 
meability inorganic layer over the buffer system 
(28). 

5. A method of passivating organic devices as claimed '5 
in claim 4 wherein the step of sealing the organic 
device (12) provided on the plastic substrate (11 ) is 
further characterized by the step of depositing a 
thermal coefficient matching layer (26) on the buffer 
layer (24) as a portion of the buffer system (22). 20 



6. A method of passivating organic devices as claimed 
in claim 4 wherein the step of sealing the organic 
device (1 2) provided on the plastic substrate (11 ) is 2. 
further characterized by the step of capping the 25 
plurality of pixels with a layer of stable metal (32). 

7. A passivated organic device characterized by: 



Patentanspruche 

1 . Verfahren zum Passivieren organischer Vorrichtun- 
gen, gekennzeichnet durch die folgenden Schrit- 
te: 

• Beschichten wenigstens der oberen ebenen 
Oberflache eines transparenten Kunststofftra- 
gersubstrats (11), das mehrere ebene Oberfla- 
chen enthalt, mit abwechselnden Schichten 
aus wenigstens einer transparenten Polymer- 
filmschicht (17) und wenigstens einer transpa- 
renten anorganischen dielektrischen Werk- 
stoffschicht (18); 

• Schaffen einer organischen Vorrichtung (12) 
auf der oberen beschichteten ebenen Oberfla- 
che des transparenten Kunststofftragersub- 
strats (11 ), wobei die Vorrichtung mehrere Pixei 
definiert; und 

• Abdichten der organischen Vorrichtung (12), 
die auf dem transparenten Kunststofftrager- 
substrat (11) vorgesehen ist. 



Verfahren zum Passivieren organischer Vorrichtun- 
gen nach Anspruch 1 , bei dem die wenigstens eine 
Polymerfilmschicht (17) wenigstens aus fluorierten 
Polymeren, Parylenen oder Zyklotenen ausgewahlt 
ist. 



a supporting transparent plastic substrate (11), 30 
at least the upper planar surface being over- 
coated with alternating layers of at least one 
transparent polymer film layer (17) and at least 
one transparent inorganic dielectric material 
layer (18); 35 
an organic device (12) formed on the upper 
coated planar surface of the supporting plastic 
substrate (11), the device defining a plurality of 
pixels; and 

a sealing layer (22) positioned to seal the or- *o 
ganic device (12). 

8. A passivated organic device as claimed in claim 7 
wherein the at least one polymer film layer (17) is 
selected from at least one of fluorinated polymers, *s 
parylenes or cyclotenes. 



3. Verfahren zum Passivieren organischer Vorrichtun- 
gen nach Anspruch 1 , bei dem die wenigstens eine 
transparente dielektrische Werkstoffschicht wenig- 
stens aus Siliziummonoxid, Siliziumoxid, Silizium- 
dioxid oder Siliziumnitrid ausgewahlt ist. 

4. Verfahren zum Passivieren organischer Vorrichtun- 
gen nach Anspruch 1 , bei dem der Schritt des Ab- 
dichtens der organischen Vorrichtung (12), die auf 
dem Kunststoffsubstrat (11) vorgesehen ist, ge- 
kennzeichnet ist durch die Schritte Beschichten der 
organischen Vorrichtung (12) mit einem Puffersy- 
stem (22), das eine Pufferschicht aus organischem 
Werkstoff (24), der auf der organischen Vorrichtung 
(1 2) positioniert ist, enthalt, und Ablagem einer an- 
organischen Schicht mit geringer Permeabilitat 
uber dem Puffersystem (28). 



9. A passivated organic device as claimed in claim 7 
wherein the at least on transparent dielectric mate- 
rial layer (1 8) is selected from at least one of silicon 
monoxide, silicon oxide, silicon dioxide or silicon ni- 
tride. 

10. A passivated organic device as claimed in claim 7 
wherein the sealing layer (22) is characterized by 
alternating layers of at least one porymer (24) and 
at least one metal (26) deposited over the organic 
device (12). 



5. Verfahren zum Passivieren organischer Vorrichtun- 
gen nach Anspruch 4, bei dem der Schritt des Ab- 

50 dichtens der organischen Vorrichtung (12), die auf 
dem Kunststoffsubstrat (11) vorgesehen ist, weiter 
gekennzeichnet ist durch den Schritt Ablagem einer 
Schicht (26) zum Anpassen des thermischen Koef- 
fizienten auf der Pufferschicht (24) als ein Abschnitt 

55 des Puffersystems (22). 

6. Verfahren zum Passivieren organischer Vorrichtun- 
gen nach Anspruch 4, bei dem der Schritt des Ab- 
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dichtens der organischen Vorrichtung (12), die auf 
dem Kunststoffsubstrat (11) vorgesehen ist, weiter 
gekennzeichnet ist durch den Schritt Abdecken der 
mehreren Pixel mit einer Schicht eines bestandigen 
Metalls (32). 

7. Passivierte organische Vorrichtung, gekennzeich- 
net durch: 

• ein transparentes Kunststofftragersubstrat 
(11), wobei wenigstens die obere ebene Ober- 
flache mit abwechselnden Schichten aus we- 
nigstens einer transparenten Polymerfilm- 
schicht (1 7) und aus wenigstens einer transpa- 
renten anorganischen dielektrischen Werk- 
stoffschicht (18) beschichtet ist; 

• eine organische Vorrichtung (12), die wenig- 
stens auf der oberen beschichteten ebenen 
Oberflache des Kunststofftragersubstrats (11) 
gebildet ist, wobei die Vorrichtung mehrere Pi- 
xel definiert; und 

• eine Abdichtungsschicht (22), die positioniert 
ist, urn die organische Vorrichtung (12) abzu- 
dichten. 

8. Passivierte organische Vorrichtung nach Anspruch 
7, wobei die wenigstens eine Poiymerfilmschicht 
(17) wenigstens aus fluorierten Polymeren, Paryle- 
nen (parylenes) Oder Zyklotenen (cyclotenes) aus- 
gewahlt ist 

9. Passivierte organische Vorrichtung nach Anspruch 
7, wobei die wenigstens eine transparente dielek- 
trische Werkstoffschicht (18) wenigstens aus Sili- 
ziummonoxid, Siliziumoxid, Siliziumdioxid oder Si- 
iiziumnitrid ausgewahlt ist. 

10. Passivierte organische Vorrichtung nach Anspruch 
7, wobei die Abdichtungsschicht (22) durch ab- 
wechselnde Schichten aus wenigstens einem Po- 
lymer (24) und wenigstens einem Metall (26) ge- 
kennzeichnet ist, die uber der organischen Vorrich- 
tung (12) abgelagert sind. 



Revendications 

1. Procdde de passivation de dispositifs organiques 
caracterise par les etepes de : 

revetement d'au moins la surface plane supe- 
rieure d'un substrat de support en plastique 
transparent (11) comprenant une pluralite de 
surfaces planes a I'aide de couches altern6es 
constitutes par au moins une couche de film 
en polymere transparent (17) et par au moins 
une couche en materiau dielectrique inorgani- 
que transparent (18) ; 
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constitution d'un dispositif organique (12) sur la 
surface plane revetue superieure du substrat 
de support en plastic transparent (11), le dispo- 
sitif definissant une pluralite de pixels ; et 
scellement du dispositif organique (12) consti- 
tue sur le substrat de support en plastic trans- 
parent (11). 

Proc6d6 de passivation de dispositifs organiques 
selon la revendication 1 , dans lequel Pau moins une 
couche de film en polymere (17) est choisie parmi 
au moins un element pris parmi des parylenes, des 
cyclotenes et des polymeres fluores. 

ProcedS de passivation de dispositifs organiques 
selon la revendication 1 , dans lequel I'au moins une 
couche en materiau dielectrique transparent est 
choisie parmi au moins un element pris parmi le mo- 
noxyde de silicium, I'oxyde de silicium, le dioxyde 
20 de silicium et le nitrure de silicium. 

4. Procedd de passivation de dispositifs organiques 
selon la revendication 1 , dans lequel I'etape de scel- 
lement du dispositif organique (12) constitue sur le 
substrat en plastique (11) est caracterisee par les 
6tapes de revetement du dispositif organique (12) 
a I'aide d'un systeme tampon (22) qui inclut une 
couche tampon en un materiau organique (24) po- 
sitionnee sur le dispositif organique (1 2) et de depot 
d'une couche inorganique de permeabilite faible au- 
dessus du systeme tampon (22). 

5. Precede de passivation de dispositifs organiques 
selon la revendication 4, dans lequel I'etepe de scel- 
lement du dispositif organique (12) constitue sur le 
substrat en plastique (1 1 ) est en outre caracterisee 
par l'£tape de depot d'une couche d'adaptation de 
coefficient thermique (26) sur la couche tampon 
(24) en tant que partie du systeme tampon (22). 

6. Proced6 de passivation de dispositifs organiques 
selon la revendication 4, dans lequel I'etape de scel- 
lement du dispositif organique (12) constitue sur le 
substrat en plastique (1 1 ) est en outre caracterisee 
par I'etape de capuchonnage de la pluralite de 
pixels a I'aide d'une couche en un nrtetal stable (32). 

7. Dispositif organique passive caracterise par : 

un substrat en plastique transparent de support 
(11) dont au moins la surface plane superieure 
est revetue a I'aide de couches altemees cons- 
titutes par au moins une couche de film en po- 
lymere transparent (17) et par au moins une 
couche en materiau dielectrique inorganique 
transparent (18); 

un dispositif organique (12) qui est form6 sur la 
surface plane revetue supeneure du substrat 
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en ptastique de support (11), le dispositif defi- 
nissant une pluralite de pixels ; et 
une couche de scellement (22) qui est position- 
nee de maniere a sceller le dispositif organique 
(12). 5 

8. Dispositif organique passive selon la revendication 
7, dans lequel Pau moins une couche de film en po- 
lymere (17) est choisie parmi au moins un element 
pris parmi des parylenes, des cyclotenes et des po- 10 
lymeres fluores 

9- Dispositif organique passive selon la revendication 
7, dans lequel I'au moins une couche en materiau 
dielectrique transparent (18) est choisie parmi au 15 
moins un element pris parmi le monoxyde de sili- 
cium, I'oxyde de silicium, le dioxyde de silicium et 
le nitrure de silicium. 

10. Dispositif organique passive selon la revendication 20 
7, dans lequel la couche de scellement (22) est ca- 
racterisee par des couches alternees constitutes 
par au moins un polymere (24) et par au moins un 
metal (26) deposees au-dessus du dispositif orga- 
nique (12). 25 
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